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PURPOSE- To provide a compact surface light source device whose outside 
dimension is not restricted by a tubular light source by housing the tubular light 
source in the thickness direction of a light transmission plate. 
CONSTITUTION- This light source device is provided with a lamp housing 
I qroove 921 formed nearly in parallel with the long side of the light transmission 
Plate 91 1 in the center part of its back surface, and the tubular light source 951 
i is housed in the groove 921 . The device is shaped to be tapered so that plate 
thickness may be reduced toward the end of the plate 91 1 from the groove 921 
Then light source light made incident on the 1st light introducing plane 921a of 
i the plate 91 1 is propagated in the plate 91 1 and a part of the light is emitted 
from the emitting surface of a 1st projection train 913. In the same manner the 
liqht source light made incident on the 2nd light introducing plane 921b of the 
i plate 91 1 is also propagated in the plate 91 1 and a part of the light is emitted 
| from the emitting surface of a 2nd projection train 915. The emitted ughi emiued 
from the plate 91 1 is controlled to be diffused light whose angle 13 about 90 
deg and controlled to be the light source light whose condensing angle is 22 
| deg.'and which faces to a liquid crystal panel 101 by a prism sheet 991 . 
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^S^S DEVICE AND DISPLAY DEVICE USING THE 
SAME 

(57)Abstract: 

PURPOSE- To provide a compact surface light 
source device whose outside dimension .s not 
restricted by a tubular light source by hous.ng 
the tubular light source in the thickness 
direction of a light transmission plate. 
CONSTITUTION: This light source device is 
provided with a lamp housing groove 921 formed 

nearly in parallel with the long side of the light 

transmission plate 911 in the center part of its 

baok surface, and the tubular l.ght source 951 is 

housed in the groove 921. The device is shaped 

to be tapered so that plate thickness may be 

reduced toward the end of the plate 9 1 from 

the groove 921 . Then, light source l.ght made 

incident on the 1st light introducing plane ,921: a 

of the plate 911 is propagated «n the plate 91 1 pro jection train 

and a part of the light is «*J-£^ 2^1^^ on the^nd light 
913. In the same manner, the light source light ™ ^ an(J g 

introducing plane 921b of the plate ^^^^^^^ train 915. 
part of the light is emitted from £ s con ro ed to be diffused light 

The emitted ^^^^^l^Z source light whose 

a«h faces to a ,,uid crystal pane, 101 by a prism 

sheet 991. 
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[Claim(s)] , ~ ar rii.ri out I* that the aforementioned light 

[Claim 1] It is surface light source equ.pment wh.d cam *a ^ 

guide plate was equipped with the stcwage conta n,ng tubular |jght source may be 

|n\he aforementioned thickness direc.cn «« *• aforementioned 

contained in the thickness direction of the aforem J aforementioned light 

, i6ht source light from the aforemenfoned tubu. I,ght ^ ^ ^ 

guide plate in surface light source "** 

[C.aim^sa.ientaccordingtocl.mlissu^ 

the shape of a cross-section triangle aforementioned tubular light 

outgoing radiation of the aforement.oned l.ght source ^™ he aforementione d 

LOIaimal.isthedisplav charactered^ 

surface formed in the ««™^^^c*Z t thickness direction of the 
plate may contain the aforementoned tubular l.gnt so equipment 
forementioned light guide plate in the ^rc, light from the 

characterized by providing the fo.low.ng and The diSP,ay 

aforementioned tubular light source may or more disp ,ay pixels. The light 



front face. 



display panel. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
equipment and it 

[0° 02 1 , nfo j the liauid crystal display has come to be 

taU. such as a thin ah.pa. HhMa*t and . lo» po».r. 



JSSltL leads ««. W* - «• — 1 

r .s„ by which the dispers.on p»«.m rf «*» o . w P ^ ^ ^ 

element of the end aide .fa *« J^Tght source so that it milht be indicted by 

• t „ m pnt ran be attained, since the outgoing radiat.cn light 
[0006] Although thin shape-izat.on of equ ^ " b £V on pattem ha s the outgoing radiation 
from a tight guide p.ate face of a light guide plate, it also 

consumption of surface light source equipment must be enlarged. 

[° 0071 , , u t what solves the above-mentioned trouble, the 

^oh-s) ,d be S*.d ^2^££ZEL* by «-3.3,63A **■ 
surface light source equipment ot the eoge ng 
751 23A etc. is known. 

, -^^ and to control the outgoing radiation light 
[0008) This can be said to an-ang. t«o or "»™ te^tt r«dtoo» 

improve efficiency for light ut.lizat.on. 

£ „ . rf . ce , :ght so( , rce eauioment of the above-mentioned edge light 

the tubular light source. 



display using it 



t° 0121 i. .u lirfit source equipment with which invention 

[Means for Solving the Problem] In the surfac ^ « > ^ ^ ^ p(ate which 
indicated by the claim 1 was equipped with the tubu a M gh ^ ^ from ^ 

inclu des two or more salients wh.ch ^-^V^ aforementioned light guide plate It is 
tubular light source alternatively on a 1 mam front face tn 



a ,orcm.mion=d tti.kne.s direct™ so th * *^*™T^L,, ^ „,„. ,„d th. eforem.ntion.o 



light guide plate 



aforementioned list* e»rca li«ht from the s '° re ™" . |w i<te p ,„, ou t „f the 

ac cor* g to claim 1 or.aos ft. Md. of * JEU-Lb— «*» P»» 
■for.mentioced W* guid. plate, and ft. "^f.tL.rtion.d tubdar light source which 



side as the feature. 



changes from two or more display p.* ™££ZL salients which carry out outgoing 
equl pped with the light ^^te^Z^roe which irradiates surface light source 
radiation of the light source ^ ««" *« ™£ aforeme ntioned display panel alternately 
lignt and the aforementioned tubular „ chara cteri Z ed by having a stowage 
on a 1 main front face The aforemenf oned l.ght guide pi a direction so 

containing the optica, introduction flat ^^f^ellZe thickness direction of the 
that the aforementioned tubular l.ght source may m from the aforementioned 

aforementioned light guide plate ^^^ ^ ^ indicated by the 
tubular light source may be led ^ ^according to claim 3 corresponding to 

nln3 A ccordingtothisin V en r 
display with still smaller frame size is atta.ned. 

tOOie] And since the W* source light "* 
introduction flat surface of a light gu.de p. te . co^oHed by ^ 

[0017] Moreover, by cons^ 

which reflects the light source rf* from th radiation side which carries out 

guide plate for this salient in a l.ght gu-de P^e. ^ ^ *" inS '' de * 

outgoing radiation of the light source ,.^t from ^^^^^ radiatio n light from a light 

explains with reference to a draw.ng M ^^"Jy the normally white mode as shown in 
transmission type liquid crystal "^.""^^lil the end side (801). Four X-TAB 
drawing 1 or 2. Liquid crvsta. pane. (101) Four ^ B a ^ Ljquid crystal pane . (101) Two Y- 
(806) arranged (802). (803) (80 and the end s.de * count ^ ^ ^ 



• , ivwrf (631) and the liquid o-ve»> panel (101) «!** « e°™»«*d SurfaM 

r s :r.:r.n^s : . - <»,> * — » 

P< E aon - -TAB (30), -. (304). - « J"*^ H'.^^ 
L- ,301) - « . ^^^17^ ,< a r.ar-fece aid. (8.1) 

is surface light source equipment (901). X drive c.rc 

(806), It connects. 

shm ,„ in drying 4 Anray aubstrat. (200) Oppo* aub ^ ^ .„ 

, • . 1 nr 4 it is a glass substrate (201). Two or more 
[0021] Array substrate (200) As shown in drawmg i Jo J* — • ^ 

scanning lines Yj 0= 1. 2- - ") «- J* which changes from ITO 

shape of a matrix at a 1 main front-face ^"J^. Yj and the signal line Xi (251) It is 
(I ndium-Tin-Oxide) to the fie. "T^^Cs a nd i signal line Xi ]. it is TFT (it is 
arranged. Near [ intersects ] each [ of the sc ™ 6 ' } , . a t e electrod e (21 1) in 
hereafter called TFT for short) (231). * » /^^'J^ ^ a morphl silicon (a-Si:H) thin 
the scanning-line Yj itself. It J^^^^Lr layer (213) arranged upwards and 
film (215) of the shape of an M««d «JJ ^ arranged upwards , 

an insulator layer. a-S,:H thin ^J?^^^ from a signal line Xi and is connected 
Si:H thin film (215) The drain electrode ("1) which e* ^ ^ connects 

electrically, and pixel electrode (25 ) ^*£££»%%Z source electrode (223) a-Si:H 
electrically (223) It ha, Moreover dram 1 , ovy resistance semico nductor film so 

thin film (217) n + which contains Lynn as ^ ^^Typ a-Si:H thin film (222). It is arranged, 
that good ohmic junction may be obta.ned in between lype 

respectively. 

M Moreover, - — V T^JZZZZZZ 
auxiliary capacity line Cj. 

pi ^ cnhctrate which counters (301) 

Upward, Array oub.tr.te (200) TFT (23 ft*. • . J ^ Q| () „ „,„ . 

. mmt (901 ) ******** - it explains This surface light source 
[0025] next surface light source •* pm ^ ^ pane , (101) 

equipment (901) As shown in drawing 2 * consists o ry^ abbrev iation 

Effective viewing area (103) The l.^t guide P la* )o * P . p a |amp receipt 

wangle a little. Light guide > a te 1) Tta* ^ ^ ^ ^ ^ Liquld 
slot (921). and lamp receipt slot (921) A wrap r 
orystal panel (101) Prism sheet arranged in between (991) 



guide plate (911) to a part for a rear-face center section „ ^ ^ ^ rece)pt 

^ng L and lamp receipt s.ot forme d . a— ^ , M lightf ide plate 

slot (921). Tubular light source (951) : » * «* board thjckness may bec ome thin 
(91 1) It is orthopedically operated m the shape 



toward an edge. 



towaru an ^v.&— ^ 



field, and 2nd fields. 



nelO, ano tnu 

„ J .i u^fQllHt is the tubular light source (951) to the 
[0028] This lamp receipt s.ot (921) Light gu. e p.a e (9 1) t * ^ ^ The ^ 

Si! ^ is a light guide plate ^ntla). Light guide plate (911) It is a 

light introduction flat surface formed m ^ ^ ckness d ^ ^ ^ 

Jt guide plate (91 1) so that light source J ^ plate (911) It is a light 

inaction flat surface formed in * 3rd fle.d. The 3rd light introduction flat 

guide plate (91 1) so that light source W^^^, parallel is included, 
surface (921c) formed in the mam front face at abbrev.a 

[0029].^^ 

face from the 1st light introduct.cn flat surface carried 0 ut is stopped 

from - the breadth of the light source light by ou g » ^ js camed 

!_°: s - the cross-section triangle 1st ^ « «^ Moreover , light guide 

out with the 1 st light introduction flat ^<^£ train (91 5 ) so that the breadth of the 
p,ate (91 1) It is the cross-sect^ tnan^e 2nd- ^ ^ ^ ^ ^ p , ^ in 

Ught source light by which outgoing rad ation y ^ ^ ^ 2nd ^ 

the .ight source light introduced also into *e W ^ „ carTied out with the 

introduction flat surface (921b) mav parallel, these [ 1st ] and the 2nd sa.ent 
2nd light introduction flat surface (921b) at abbrev _ P ^ ^ ^ away gnd ^ 

2nd field are symmetrical through the 3rd field. 
[0031]Tubu,ar,^^ 

introduction flat-surface si* ;^^^ 0 ni)«-P«^^r ,h S i 
introduction flat-surface s.de (921b) Ugh gu P resjn __ receiving _ the 

introduction flat surface (921a) since it is a p j moreover , ] - incidence is 
converging angle (omega 1) of 42 ^^^ees of abbreviation to the perpendicular 
carried out with the converging angle (omega 1) of 4Z a gr 
of 2 Hght introduction flat surface (921b). respectively 

[0032] From such a thing, it reaches the ^^^^^^^ <» * 
perpendicular of the 2nd light i^oduc.o fla^ce 921 J ^ ^ ^ ^ 
(915) (915a) (915) Reflector (913a) (915b), It is set as* * 2) tQ 

ocompL; I is each salient train 0 is «ed to this 

accomplish is set as 90 degrees of , is not - the 1st and the 2nd light 

SuSa^^ 



incidenceisca^ 

What is necessary is to JU st e set » « y ^ ^ ^ 

small, it is each salient tra.n (91 3) (91 5) ^ unevenness , it is des irab.e to set up wrth.n 
make a large number arranging, and caus.n b ^"£ |y . Iignt ^de p.ate (91 1). Board 
the limits of 20-40 degrees. At th.s *™^£^ t J? m ) Since it is orthopedica.ly 
thickness is the tubular light source (951 X P ^ salient 

operated in the shape of a taper so *at * £ y becom th ^ ^ ^ ^ ^ 

. f4hpta 2) was S et as 90 degrees of abbreviation here, it may 

rs^rrat irr 8 ^ n t e rrie^ ^ b ^ 0 , ^ .-^ sma , 

and it may be an obtuse angle exceeding 90 degree, 

COOS, By such common, it is the 1st ~n 

outgoing radiation of the light source J e (91 „ is earned out It is the 2nd 

degrees of abbreviation ^^^T J ^ an outgoing radiation side (915b). 

Salient train (913). Two or more sal.ent trams arrange W (1Q1) about 

These salient train (995a) (993) (995) U* p*P (995a ) which are lee I to a 

the outgoing radiation light of a -^^J^ front face and refracting interface (993a), 

^UHereby.itisalight guide P,te(91^ 

carried out toward **** is a liquid crystal p£<™* 3) Moreover, light guide plate (91 1) The 
degrees of converging angles wh.ch go to a s.de (omega » M e ^ surface ^ 

J£ source light by which incidence ,s earned radiation is minded and earned 

is a light guide plate (91 1). Shell light d.ffus.on shee * ^ ^ Having allotted It is 
out light guide plate (91 1) It is an opt.ca ^^^° Md t0 prev ent a bird Capper 
for lighTsource brightness to be extreme V Jhe 3rd |ight Reduction flat 

compared with the 1st and 2nd fields. J^J^L^ m ay arrange - moreover, light 
surface (921c) and the tubu.ar l.gnt sou. v. W51JD _ even . f ft cames 

tion it is this liquid crystal display (1). It operates as follow, Tubular 
[0037] By the above compos,t,on, rt s th s . q ry ^ jncidence , s d 

• carried out. 
^Lightgu^ 

light introduction flat surface (921a) a > from an outgoing rad iation side (913b). 

, st salient train (913). Outgo.ng <*^££Z» W* * which incidence is carried out to 
Similarly, it is a light gu.de plate (91 1). The I ght ^ () lnsjde . g spread and 

the 2nd light introduction flat surface (921b) » also l.gn gu 



». part is *. 2nd ssOent «in (9.5). OuUoing re«o„ is cerri.d out h- - ~* — 
side (915b). 

. ♦ .01 11 The outgoing radiation light by which shell outgoing radiation is 
[0039] Thus, light gu,de plate (91 1) The outgoing abbreviation . And light guide plate 

carried out is controlled by ^ ^,^ diation is carried out is a prism sheet 

converging angles (omega 3). 

M A S .x^d ^.u is *. «; ^t~^^Tpt«:,r 

L tubular f*t source (951). Effect,ve .,.»« » A diur.na.n is thu 

Ste it is confined in th. thickness d™*« * "V^^ therefore. the iuiniaturizatiun of 
udud.r light source (Ml* 7t£(9,1> (W^ . ..PoHiko ond is X drive circuit 

[W11M ^^^^ 

r«eblo. exchange of ft. light source will bacon,, .ae.er. 

• monf (am) Since the converging angle is controlled 
PMO M^r. this surf... * "irnlXt*. — * - «"-* 
small, the light source light of a shell nas nign « 
power-ization of equipment can be attained. 

u , ft mn fl rpd with the conventional surface light 
100431 ^J^SS^^T^- - » r - P,at. re, fece. 

[0044] At ft. -«* .hove. it is ft. ftbul.r fJl 

may be arranged near the ****. 

Z in^nged. this is . lit* guid. p.*. (9.1). Y»u nr.y denote. 



DESCRIPTION OF DRAWINGS 



SSSflSSZ ns n'e persp.cu,. u,.^ of ft- on*., disple, of - 

ZZ1£'^*> — — — ° f *• *- out ° to ' 6 -* A " A ' lim 

SZng'a drying 3 - . P-r. of err., substrate of the liduid dispd.v - one ex— * 



this invention -it is outline front vie 
[Drawing 4] drawing 4 - some hquid 



outline cross-section perspective diagram 
[Drawing 5] Drawing 4 is drawing for expla, 




in one example of this invention. 
[Description of Notations] 
(1) — Liquid crystal display 
(100) — Array substrate 

(300) — Opposite substrate 

(901) - Surface light source equipment 

(913)015), — salient train 

(913a) (915a) — Reflector 

(913b) (915b) - Outgoing radiat.on s.de 

(951) — Tubular light source 



* NOTICES * 

,,„,, p aten t office is not responsible for any 
cel. "i the use of this translation. 

1 This doounrent has been translated by co m pute, So the transition may not 
reflect the original precisely. 

2 **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 
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